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Although the demand for statisticians is growing across many different fields and sectors and more
and more students are graduating with degrees in statistics, employers express difficulties in hiring.
Indeed, there seems to be a lack of continuity during the transition to the workplace for statisticians.
To study this phenomenon, we interviewed junior statisticians who recently experienced the transition
as well as mentors who supervised it. A cross-case analysis allowed for an in-depth description of the
development of statistical practices in academic settings and at the workplace. Based on our findings
and from the perspectives of the participants, we formulate recommendations to promote different
practices that are especially challenging to facilitate the transition between education and profession
for future statisticians.

THE ROLE OF STATISTICIANS

Statistical skills are increasingly valuable in the job market, and the employment of
statisticians in the United States is expected to grow by 35% between 2020 and 2030, which is much
faster than the projected 8% growth rate for all occupations (U.S. Bureau of Labor Statistics, 2022).
However, the job market offers very few entry-level openings for statisticians, and graduates in
statistics are encountering many challenges as they transition to the profession. Although students
tend to focus on statistical theory and concepts in academic settings, statisticians perform practices
that grow out of experience and are relevant to their discipline and context (Pfannkuch & Wild,
2000).

What Statisticians Do

Practices that statisticians engage with have been considered from different perspectives.
Making a list of statistical practices is quite challenging because statisticians are involved in so many
different types of activities. Practices were identified at different levels: broadly conceptualized such
as performing data analysis (Harraway & Barker, 2005) or very specifically observed in one context
(Bakker et al., 2008). Cameron (2009) identified four main aspects of statistical practices: formulating
a problem to be addressed through statistical means, preparing data (including data collection,
organization, and validation), analyzing data with models or other summaries, and presenting results
in written, graphical, or other forms. We also consider skills needed to engage in those activities as
practices; for example, using statistical software packages or communicating with non-statisticians.

Previous studies (Harraway & Barker, 2005; Hijazi et al., 2019) investigated statistical
practices at the workplace, assessing how some specific statistical techniques and research methods
were commonly used across many disciplines and types of positions. For example, these studies
found that statisticians tended to focus on descriptive statistics more than inferences, modeling, or
advanced techniques. To deepen our understanding of the importance of some statistical practices
relative to one another, we asked members of the statistical community to rank a list of practices in
order of importance (Guyot & White, 2019). We found that translating a real problem into a statistical
form and applying statistical methods and techniques appeared to be the most important practices.

Learning in Transition

What students learn in academic settings does not perfectly match what is required of
professionals at the workplace. Grosemans et al. (2017) revealed that many challenges occur during
the transition across diverse educational backgrounds and disciplines, and a few studies have explored
the transition experienced by statisticians in particular. Comparing the perspectives of junior
statisticians and their managers, Osman and Ismail (2009) reported that some practices were
appropriately developed in academic settings (making graphs or producing descriptive analysis)
whereas others needed further development at the workplace (designing databases and using
simulation techniques). Indeed, Van der Berg (2017) found that most statisticians agreed that they
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acquired the appropriate statistical knowledge needed at the workplace, although they did not acquire
the appropriate statistical skills.

The role of mentors at the workplace was highlighted by Hijazi et al. (2019), with many
participants describing learning new statistical knowledge at the workplace through mentoring. While
junior statisticians reported experiencing teamwork in academic settings, they found integrating larger
scale projects challenging at the workplace. According to mentors, junior statisticians were well
prepared for programming except in the context of big data and needed further support for written
communication skills such as summarizing and organizing ideas.

Although a misalignment between education and profession has been identified for
statisticians, the goal of our study was to give the opportunity to statisticians and their mentors to
share their experiences and how they overcame the challenges, revealing the mechanism involved in
developing statistical practices.

RESEARCH DESIGN

We first met members of the statistical community at seven conferences worldwide where
attendees were invited to engage in a sorting activity (Guyot & White, 2019) to initiate their reflection
about the role of statisticians. After recruiting 154 attendees, we purposefully sampled eight junior
statisticians as well as two mentors who have accompanied junior statisticians during the transition to
conduct interviews. A cross-case analysis allows for an in-depth description of the phenomenon of the
transition and the development of statistical practices.

Participants and Data Collection

We invited eligible participants who maximized the variation between fields of applications
and types of degrees for junior statisticians. All eight junior statisticians we interviewed earned a
master’s degree but within various specialties: applied statistics, biostatistics, or public health. They
worked in diverse sectors (health care, government, policy, education, economics), and they had
between one and three years of experience. The two mentors included in our study had over eight
years of experience supervising junior statisticians during their transition in the fields of policy and
health care. One of the mentors was also teaching a course in academia.

We conducted one-on-one online interviews between May and October 2019. The interviews
lasted between 45 and 115 minutes, allowing for in-depth descriptions of the unique experiences of
each participant. Participants’ experiences offered multiple cases for learning practices during the
transition to the workplace. Each interview had a tailored interview protocol and was audio recorded
and transcribed.

Framework and Data Analysis

We used the theoretical framework of activity systems (Konkola et al., 2007; Vygotsky,
1978) and boundary crossing (Akkerman & Bakker, 2011) to conceptualize the transition (Figure 1).
We interpreted the transition as an interaction between two activity systems, academic settings and
the workplace, whose goals are to develop statistical practices, with each system involving different
elements.

Tools Tools

Object

Subject Object Subject

Rules Community  Division of labor Division of labor ~ Community Rules

Academic settings Workplace

Figure 1. Interaction between activity systems
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An activity occurs within a system and is mediated by tools and regulated by rules, with the
division of labor ensuring the distribution of tasks within a community. While transitioning between
the two systems, statisticians encountered boundaries arising from the lack of development of some
practices. For example, in academic settings, a student (subject) develops statistical practices (object)
using curricula materials (tools). The community of students, teachers, and advisors work together to
ensure that the student meets the degree requirements (rules). The teacher defines the responsibilities
(division of labor) of each participant. At the workplace, a statistician (subject) develops statistical
practices (object) using statistical software (fools). The collaboration among statisticians, managers,
and clients forms a community, following regulations (rules) and a specific organization of the
different tasks (division of labor).

The analysis was conducted in three main steps. First, we coded the transcripts and created
categories of statistical practices, refining these categories constantly. We recognized differences and
commonalities between the meanings of the practices across participants and identified main
categories of statistical practices. For example, one of the main categories was related to
programming practices. For each statistical practice, we looked for quotes illustrating each element in
the framework: tools, rules, division of labor, and community; and for each activity system: academic
settings and the workplace. In the quotes that mentioned tools for programming in academic settings,
we found that some participants took computer science courses that fostered the logic of
programming. Finally, we compared the differences and commonalities across participants between
the two activity systems to identify boundaries in the tools, rules, division of labor, and community.
We used the levels described by Grosemans et al. (2017) to categorize the transition as continuous,
detailing, or discontinuous. For example, considering the practice of programming, participants who
took computer science courses in academic settings experienced a continuous transition while
participants who did not take these types of courses had to further develop (detail) their knowledge.
No participant considered their transition for programming practices as discontinuous because they all
learned how to use at least one programming language or some software to perform statistics.

RESULTS

The cross-case analysis revealed eight categories of statistical practices (Table 1). We
identified the element that mostly created boundaries for each practice and reported how many
participants experienced a discontinuous, detailing, or continuous transition.

Table 1. Transition of statistical practices

Boundaries  Discontinuous Detailing Continuous
Data Management Rules 4 2 4
Documentation Rules 4 0 1
Collaboration Community 4 3 3
Communicating Community 3 5 2
Time Management Rules 3 5 0
Design Division 2 5 3
Analysis Division 0 4 6
Programming Rules 0 3 7

Challenges Encountered

Most boundaries encountered during the transition emerged from differences in rules between
academic settings and the workplace and had an impact across several practices. Considering the
practice of data management, dealing with messy data created boundaries as “almost always in
school, they just kind of give you these perfect data sets. ... But it's really unrealistic once you get to
the real world.” The fact that decision making relies on interpretations of statistics at the workplace
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also introduced new rules because interpretations in academic settings were often decontextualized
and the difference between a correct and incorrect answer had limited impact. As stated by one of the
mentors: “in professional life, I really have to figure out what it actually means because potentially
millions and millions of dollars are depending on my decision as opposed to the difference between
an A and an A minus.” Other boundaries included time constraints for the practices of programming,
data management, and analysis, weighing tradeoffs between the best method theoretically and the
method that practically allows the statistician to complete a task in a timely manner.

Recurring boundaries in the division of labor concerned the ability to choose the appropriate
methodology, analysis technique, or program to analyze data. Junior statisticians often had no
experience making such decisions when they entered the workplace because professors were holding
the division of labor in academic settings: the structure of courses was usually “based off of a
technique and not really based off of understanding the data and then trying to pick the technique to
fit the data.”

Differences in the community also introduced boundaries. At the workplace, participants had
to interact with non-statisticians, which is very different from “graduate school where everyone's
studying the same thing.” Indeed, “communicating with [non-statisticians] what results are from a
statistical point of view and what the implications are, has been a lot more challenging.”

Transition of Practices

Participants generally experienced continuity with Programming and Analysis, whereas the
categories of Collaboration, Data management, and Documentation had the highest counts for
discontinuity. Comparing individual experiences, we identified elements that promoted continuity and
others that caused discontinuity.

Computer science courses in undergraduate programs were found to be beneficial to develop
programming practices, providing a solid foundation to think logically, and being able to switch
between different languages or software. One of the junior statisticians concluded that “the most
useful practice [they] learned [in academic settings] was computer programming. [They] have to pull
[their] own data and learning SQL was vital to do this. Learning to program in multiple languages
makes you more marketable as a statistician.”

Indeed, having acquired various programming tools in the academic settings supported the
development of other practices at the workplace. In particular, one of our participants highlights how
learning to use Jupyter Notebooks sustained documentation practices: “you could output your results
right in line with the code like you just hand someone your lab notebook. ... you could explain what
your code is doing and how you got that code, that graph.” Another participant actually experienced
discontinuity for documentation as they struggled to learn how to use GitHub at the workplace: “it
took me literally like a year and a half to understand what the code was trying to do, after begging
people to explain it to me.”

Detailing experiences for collaboration practices emphasized some examples of elements
present in academic settings that eased the transition. Overall, participants suggested consulting
courses or laboratories such as offering statistical support within the university or to local
organizations. These opportunities were only found to be authentic if they involved domain experts or
real clients. One participant also mentioned that their experience in customer service helped develop
skills required to understand clients’ needs. Similarly, junior statisticians reported needs for more
support towards communication practices, by providing the opportunity to rehearse and emphasizing
the importance of interpretations for decision making rather than technicalities. Two participants had
the opportunity to take classes where “students learn how to communicate, and they talked a lot about
body language and things like that. And it would be good to have that. You know either in
undergraduate courses or even in graduate courses.”

Mentoring

We found that the role of the mentor at the workplace is crucial for managing the
expectations and priorities during the transition. Some workplaces even offered a mentoring program
by assigning a mentor to junior statisticians, which supported learning for various practices. The
importance of the role of mentors was particularly uncovered with the experience of one participant
who was first isolated by being the only statistician present at the workplace and had to go “back to
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my professors once or twice” to get help. Most of the practices for this participant were qualified as
discontinuous until a senior statistician who was working remotely decided to act as a mentor.

Participants especially benefitted from a mentor’s expertise when developing practices
involved in the design of a statistical study because they did not feel they had enough experience or
credibility. Mentors provided opportunities both in academic settings and at the workplace to support
learning. They recommended that students should be able to practice how to design their own studies
in academic settings, yet they should not only pursue their own interests.

Mentors also have the responsibilities to monitor the workload of junior statisticians so that
they do not get overwhelmed by having too many projects or tasks assigned to them. In addition,
mentors realize how essential their role is in the transition if they had previously received mentorship
training.

OPPORTUNITIES TO LEARN

The aim of our study was to provide insights into the mechanisms involved in developing
statistical practices while in transition to the workplace. We formulate implications for easing the
transition of statistical practices at three levels: in academic settings, at the workplace, and for the
statistical community in general.

Implications in Academic Settings

Currently, there are very few courses that promote data management practices and not enough
textbooks dealing with related topics. We noticed on Google scholar that studies referring to
“teaching data management” were very rare and mainly concentrated on the fields of computer
science or library science, with most of the research being published after 2010. Our findings
reinforced the need for such courses in the specific field of statistics, emphasizing how to use the
appropriate tools and methods to clean messy data, handle missing data, or extract data from
databases stored remotely. However, the emergence of data science programs in the past few years
has impacted how these topics are included.

Getting experience with the components of attitude and relationship in academic settings
would have facilitated the transition for our participants because they were particularly challenged by
the attitude to develop while working with domain experts, being diplomatic and understanding, yet
not condescending.

To raise awareness about a statistician’s responsibilities, participants suggested organizing a
seminar before graduation to present reasonable expectations for junior statisticians at the workplace
and how to find resources to keep learning at the workplace. Efforts to invite statisticians from the
workplace to share their experience in academic settings through panel discussions and alumni
reunions were also mentioned.

Implications at the Workplace

Our findings showed that junior statisticians need to keep learning at the workplace across all
practices, but this need was particularly imperative for programming. Participants mostly mentioned
having to teach themselves new programming tools and referred to examples of workshops, forums,
or interest groups organized onsite at the workplace that sustained learning. Most participants were
able to go to conferences and mentioned learning about communication, keeping up to date with the
newest statistical techniques, or networking. They also emphasized the importance of seeking the help
of a mentor and opportunities for professional development. Hence, employers should create
mentoring programs, help junior statisticians identify mentors, and provide support for attending
conferences and workshops.

Implications for the Statistical Community

Many of our participants shared that they studied statistics by happenstance because they
were not aware of degrees in statistics or what they could do with such a degree when they started
their educational journey. As a matter of fact, the lack of visibility for the profession may contribute
to the shortage of statisticians on the job market. The statistical community needs to promote the role
of statisticians, with interventions early in education, by publishing in different journals, and
organizing interdisciplinary conferences.
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CONCLUSION

The aims of teaching statistics should not only focus on the knowledge of statistical theory,
methods, or applications but also develop many skills desirable for a statistician. We conducted this
study to gain a deeper understanding of the elements that can facilitate the transition of statistical
practices between academic settings and the workplace. Experiences were considered more
continuous if mentors accompanied statisticians in the transition at the workplace, if practices were
incorporated across the curriculum in academic settings, and if students were given the authority to
choose appropriate tools and methods.

Investigating the transition between academic settings and the workplace for statisticians is
challenging. Participants in our study experienced various contexts and because they identified
common practices across their differences, the findings yield significant contributions. However, we
recommend narrowing the profile of participants to those that share the same context (graduating
from the same program or working at the same workplace), to better illustrate the relationship
between the levels of transition to the workplace and the background in academic settings across
individuals.
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